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DETAILED ACTION 



1. 



This action is in response to application filed on 1 1/26/2003. 



2. 



Claims 1-20 are pending and have been examined. 



Claim Rejections - 35 USC §101 



3. 35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of 
matter, or any new and useful improvement thereof, may obtain a patent therefor, subject to the 
conditions and requirements of this title. 

4. Claims 7-9 are rejected under 35 U.S.C. 101 as the claimed subject matter lacks a practical 
application of a judicial exception (law of nature, abstract idea, naturally occurring article/phenomenon) 
since it fails to produce a useful, concrete and tangible result. 

Claims 7-9 set forth a memory leak detection and reporting system that is computer program 
claimed as computer listings per se , i.e., the descriptions or expressions of the programs, are not physical 
"things." They are neither computer components nor statutory processes, as they are not "acts" being 
performed. Such claimed computer programs do not define any structural and functional 
interrelationships between the computer program and other claimed elements of a computer which permit 
the computer program's functionality to be realized. In contrast, a claimed computer-readable medium 
encoded with a computer program is a computer element which defines structural and functional 
interrelationships between the computer program and the rest of the computer which permit the computer 
program's functionality to be realized, and is thus statutory. See Lowry, 32 F. 3d at 1583-84, 32 USPQ2d 
at 1035 (see 1300 OG 142142 (November 22, 2005) (in particular, see Annex IV (a)), (see MPEP 
2106.01 "Computer-Related Nonstatutory Subject Matter") (in particular, see "I. FUNCTIONAL 
DESCRIPTIVE MATERIAL: "DATA STRUCTURES " REPRESENTING DESCRIPTIVE MATERIAL PER 
SE OR COMPUTER PROGRAMS REPRESENTING COMPUTER LISTINGS PER SE"). 
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Claim Rejections - 35 USC §103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 

rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 1-3, 5-17, and 19-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Dahlstedt et al. US 2004/0133895 A1 (hereinafter Dahlstedt), in view of Tarditi US 6,625,808 B1 
(hereinafter Tarditi). 

Per Claim 1: 

Dahlstedt teaches A memory leak detection and reporting method (Dahlstedt, [0007], "The 
invention provides a system and method for detecting memory leaks") comprising the steps of: time 
stamping allocated ones of resources in a resource pool (Dahlstedt, [0009], "a memory space for storing 
objects , ... stamping each object with a time stamp when created"); detecting memory leaks by 
inspecting individual timestamps for said allocated resources to determine whether said allocated 
resources have become overly idle (Dahlstedt, [0007] "the invention provides a mechanism by with 
objects in the memory space of a virtual machine are analyzed as to whether they are "warm" or "cold", 
i.e., how long they have been persisted in memory without being accessed or referenced by another 
object") ; and, for each allocated resource determined to have become overly idle, reporting an identity of 
a corresponding one of said calling code segments (Dahlstedt, [0008], "the invention comprises a system 
for determining potential memory leaks in a run-time environment, ...an object temperature analyzer that 
determines the status of warm objects and cold objects in said memory, and the links between said warm 
and cold objects, and, a report mechanism that reports information about said links, for use in determining 
potential memory leaks", also see, FIG. 3, [0021], Dahlstedt teaches cold objects as determined to have 
become overly idle, "The time stamp for each object is checked against the current system time, and 
those objects that have a time stamp older than a particular period of time are marked as cold objects"). 
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Dahlstedt does not explicitly teach identifying calling code segments receiving said allocated resources. 
However, Tarditi teaches identifying calling code segments receiving said allocated resources (Tarditi, 
FIG. 4, call stack 402 or 406, col. 1 1 , lines 10-49, "a live object is an object which has an identifiable 
pointer in the root set, e.g., call stack 402 or 406... for each transition from a GC frame to a non-GC 
frame in the call stack 402, creation function 304 allocates space on the stack frame for a transition 
record, e.g., transition records 420 and 424. The transition store select pointer and state information, as 
well as a pointer to the immediate past transition record, e.g., transition record 424."). 

It would have been obvious to one having ordinary skill in the computer art at the time of the 
invention was made to modify the method disclosed by Dahlstedt to include identifying calling code 
segments receiving said allocated resources using the teaching of Tarditi. The modification would be 
obvious because one of ordinary skill in the art would be motivated to facilitate automated memory 
management among heterogeneous components of a computer program (Tarditi, col. 4, lines 40-42). 

Per Claim 2: 

Dahlstedt teaches a memory leak detection and reporting method (Dahlstedt, [0007]), Dahlstedt 
does not explicitly teach the step of retrieving identities for individual ones of said calling code segments 
from an associated calling stack when said individual ones of said calling code segments acquire one of 
said allocated resources. However, Tarditi teaches the step of retrieving identities for individual ones of 
said calling code segments from an associated calling stack when said individual ones of said calling 
code segments acquire one of said allocated resources (Tarditi, FIG. 6, step 606, col. 12, lines 58-63). 

Per Claim 3: 

Dahlstedt teaches a memory leak detection and reporting method (Dahlstedt, [0007]), Dahlstedt 
does not explicitly teach the step of performing said detecting and reporting steps in a separate thread of 
execution. However, Tarditi teaches the step of performing said detecting and reporting steps in a 
separate thread of execution (Tarditi, col. 1 1 , lines 2-7). 
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Per Claim 5: 

The rejection of claim 1 is incorporated, and Dahlstedt further teaches the step of performing said 
detecting and reporting steps responsive to allocating one of said resources in said resource pool 
(dahlstedt, FIG. 4, [0022], "for each object object, in step 94, the object header includes a time stamp field 
which is initially set as T init , i.e., the time at which the object is initialized. In step 96, as the object is used, 
or referenced by a subsequent object, the time stamp filed is updated with the last access time T acC ess for 
this particular object). 

Per Claim 6: 

The rejection of claim 1 is incorporated, and Dahlstedt further teaches the step of performing said 
detecting and reporting steps responsive to an elapsing interval (FIG. 4, [0022], "The system is then 
allowed to run for check time T cheC k, in step 98. This process is repeated in step 100 for each object in 
memory. In step 102, the system receives a request, i.e., either an automatic request or a determined 
request by the operator, to view the object display or object map. In step 104, the time stamp is checked 
for each object in the memory... If T cheC k -T acce ss is greater than a specified time T| imit , the object may be 
considered cold. ..all object in memory will now be indicated as being warm or cold. In step 110, all cold 
objects that point to another are clustered together... These are of particular importance to the software 
developer since thy represent large potential memory leaks"). 

Per Claim 7: 

Dahlstedt teaches A memory leak detection and reporting system ([0007]) comprising: a resource 
pool comprising a plurality of allocable resources ([0008], "a memory space for storing objects"); a pool 
manager programmed to manage allocation of said allocable resources to calling code segments ([0009], 
"creating objects in memory of a runtime environment; stamping each object with a time stamp when 
created; updating the time stamp as each object is accessed or referenced"); and, a data store of 
allocated resources (Dahlstedt, FIG. 4, [0022]); Dahlstedt does not explicitly teach corresponding 
identities for calling code segments receiving said allocated resources. However, Tarditi teaches 
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corresponding identities for calling code segments receiving said allocated resources (Tarditi, col. 10, 
lines 18-28). 

It would have been obvious to one having ordinary skill in the computer art at the time of the 
invention was made to modify the method disclosed by Dahlstedt to include corresponding identities for 
calling code segments receiving said allocated resources using the teaching of Tarditi. The modification 
would be obvious because one of ordinary skill in the art would be motivated to facilitate automated 
memory management among heterogeneous components of a computer program (Tarditi, col. 4, lines 
40-42). 

Per Claim 8: 

Dahlstedt teaches pool manager (Dahlstedt, [0009]); Dahlstedt does not explicitly teach a 
communicative coupling to a call stack; and, correlation logic for correlating a calling code segment 
reference disposed in said call stack to a concurrently allocated one of said allocable resources. 
However, Tarditi teaches a communicative coupling to a call stack (Tarditi, FIG. 3, col. 9, lines 62-67, col. 
10, lines 1-10); and, correlation logic for correlating a calling code segment reference disposed in said call 
stack to a concurrently allocated one of said allocable resources (Tarditi, FIG. 3, col. 10, lines 11-28). 

Per Claim 9: 

The rejection of claim 7 is incorporated, and Dahlstedt further teaches a garbage collector 
coupled to said resource pool 110 (Dahlstedt, [0007], "The invention provides a system and method for 
detecting memory leaks in a garbage collected environment"). 

Per Claim 10: 

Dahlstedt teaches A memory leak detection and reporting method (Dahlstedt, [0007]) comprising 
the steps of: allocating a resource from a resource pool, time stamping said allocated resource and 
recording an identity for a calling code segment acquiring said allocated resource (Dahlstedt, FIG. 4, 
[0022], "the object header includes a time stamp field which is initially set as T ini t"); updating said time 
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stamp when said allocated resource is accessed (Dahlstedt, [0022], "...as the object is used, or 
referenced by a subsequent object, the time stamp field is updated with the last access time T acC ess for this 
particular object"); inspecting said time stamp to determine if said allocated resource has become overly 
idle (Dahlstedt, FIG. 4, [0022], "The system is then allowed to run for a check time T check , in step 98"); 
and, if it is determined that said allocated resource has become overly idle, reporting a suspected 
memory leak in association with said allocated resource (Dahlstedt, FIG. 4, [0022], "This process is 
repeated in step 100 for each object in memory. In step 102, the system receives a request, i.e., either an 
automatic request or a determined request by the operator, to view the object display or object map. In 
step 104, the time stamp is checked for each object in the memory... If Tcheck — Taccess is greater than a 
specified time T| imjt , the object may be considered cold. ..all object in memory wiN now be indicated as 
being warm or cold. In step 110, all cold objects that point to another are clustered together... These are 
of particular importance to the software developer since thy represent large potential memory leaks"); 
Dahlstedt does not explicitly teach further reporting said recorded identity for said calling code segment 
which had acquired said allocated resource. However, Tarditi teaches further reporting said recorded 
identity for said calling code segment which had acquired said allocated resource (Tarditi, col. 13, lines 
16-25). 

It would have been obvious to one having ordinary skill in the computer art at the time of the 
invention was made to modify the method disclosed by Dahlstedt to include further reporting said 
recorded identity for said calling code segment which had acquired said allocated resource using the 
teaching of Tarditi. The modification would be obvious because one of ordinary skill in the art would be 
motivated to facilitate automated memory management among heterogeneous components of a 
computer program (Tarditi, col. 4, lines 40-42). 

Per Claim 11: 

Dahlstedt teaches A memory leak detection and reporting method (Dahlstedt, [0007]); Dahlstedt 
does not explicitly teach the step of performing said inspecting and reporting steps in a separate thread of 
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execution. However, Tarditi teaches the step of performing said inspecting and reporting steps in a 
separate thread of execution (Tarditi, col. 11, lines 3-5). 

Per Claim 12: 

The rejection of claim 10 is incorporated, and Dahlstedt further teaches the steps of performing 
said allocating, inspecting and reporting steps in a pool manager (Dahlstedt, [007]-[0008]). 

Per Claim 13: 

The rejection of claim 10 is incorporated, and Dahlstedt further teaches the step of performing 
said inspecting and reporting steps responsive to allocating another resource in said resource pool 
(Dahlstedt, [0007]-[0008]). 

Per Claim 14: 

The rejection of claim 10 is incorporated, and Dahlstedt further teaches the step of performing 
said inspecting and reporting steps responsive to an elapsing interval (Dahlstedt, FIG. 3, [0021], lines 13- 
29). 

Per Claims 15-17, and 19: 

These claims are the machine readable storage version of the claimed method discussed above 
(claims 1-3, and 6), wherein all claim limitations also have been addressed and/or covered in cited areas 
as set forth above. Thus, accordingly these claims are also obvious. 

Per Claim 20: 

This claim is the machine readable storage version of the claimed method discussed above 
(claim 10), wherein all claim limitations also have been addressed and/or covered in cited areas as set 
forth above. Thus, accordingly this claim is also obvious. 
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7. Claims 4 and 18 are rejected under 35 U.S.C. 103(a) as being unpatentable over Dahlstedt et al. 
US 2004/0133895 A1 (hereinafter Dahlstedt), in view of Tarditi US 6,625,808 B1 (hereinafter Tarditi), and 
further in view of Fu US 2004/0172579 A1 (hereinafter Fu). 

Per Claim 4: 

The rejection of claim 2 is incorporated, and further, the combination of Dahlstedt and Tarditi 
does not explicitly teach the steps of: for calling code segment in which a resource is allocated, inducing a 
placebo error condition in close proximity to code for allocating said resource; and, reading error data 
from said calling stack produced by said placebo error condition, said error data comprising identity 
information for said calling code segment. However, Fu teaches teach the steps of: for calling code 
segment in which a resource is allocated, inducing a placebo error condition in close proximity to code for 
allocating said resource (Fu, FIG. 5, step 600, FIG. 6, step 699, [0042], lines 17-25, and [0045]); and, 
reading error data from said calling stack produced by said placebo error condition, said error data 
comprising identity information for said calling code segment (Fu, [0044]). 

It would have been obvious to one having ordinary skill in the computer art at the time of the 
invention was made to modify the method disclosed by the combination of Dahlstedt and Tarditi to include 
the steps of: for calling code segment in which a resource is allocated, inducing a placebo error condition 
in close proximity to code for allocating said resource; and, reading error data from said calling stack 
produced by said placebo error condition, said error data comprising identity information for said calling 
code segment using the teaching of Fu. The modification would be obvious because one of ordinary skill 
in the art would be motivated to detecting memory leaks in computing environments that does not require 
examining all aspects of a computer's memory (Fu, [0003], lines 22-24). 

Per Claim 18: 

This claim is the machine readable storage version of the claimed method discussed above 
(claim 4), wherein all claim limitations also have been addressed and/or covered in cited areas as set 
forth above. Thus, accordingly this claim is also obvious. 
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Conclusion 

8. The prior art made of record and not relied upon is considered pertinent to applicant's disclosure. 

Any inquiry concerning this communication or earlier communications from the examiner should 
be directed to Anna Deng whose telephone number is 571-272-5989. The examiner can normally be 
reached on Monday to Friday 9:30 AM - 5:30 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, Wei 
Zhen can be reached at 571 -272-3708. The fax phone number for the organization where this 
application or proceeding is assigned is 703-273-8300. 

Information regarding the status of an application may be obtained from the Patent Application 
Information Retrieval (PAIR) system. Status information for published applications may be obtained from 
either Private PAIR or Public PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic Business Center (EBC) 
at 866-217-9197 (toll-free). 



Anna Deng Q^. 
March 2, 2007 



